To examine health-related quality of life (HRQOL) and growth, and spiritual well-being in adult survivors of hematopoietic stem-cell transplantation (HSCT) for a malignant disease.
INTRODUCTION
Although hematopoietic stem-cell transplantation (HSCT) has been successfully used to treat various malignant and nonmalignant, typically life-threatening diseases, HSCT is associated with risk for significant physical and psychosocial morbidity. Transplantationrelated morbidity is evident throughout the course of HSCT, beginning with pretransplantation conditioning and extending well into the post-transplantation recovery phase. Recognition of this spectrum of physical and psychosocial late effects has been accompanied by realization that for many HSCT survivors, cure or control of their underlying disease may not be accompanied by a restoration of health. Accordingly, the health-related quality of life (HRQOL) of HSCT survivors has emerged as a significant area of study. [1] [2] [3] HRQOL is the extent to which usual or expected physical, emotional, and social well-being are affected by a medical condition or its treatment. 4 HRQOL assessment requires attention to several dimensions, including physical concerns (eg, symptoms), functional ability, family wellbeing, emotional well-being, sexuality, and social functioning. 5 Studies of HRQOL, both in the general context of malignant disease and the specific context of HSCT, have focused on elucidation of deficits in physical, social, and emotional well-being associated with cancer and cancer treatment. However, this ignores the possibility that psychological, interpersonal, and spiritual well-being might be positively affected by the disease and treatment experience. [6] [7] [8] The possibility that the experience of life-threatening, malignant disease might yield both negative and positive outcomes has an empirical and theoretical foundation. Research has established cancer survivors, including HSCT survivors, often report their disease experience has improved interpersonal relationships, enhanced appreciation for life, reordered life priorities, increased empathy and selfesteem, or deepened spirituality. 6, [9] [10] [11] [12] [13] Theoretically, the emergence of positive sequelae might be understood in terms of post-traumatic growth 14,15 because life-threatening disease and treatment can be viewed as a traumatic stressor. Although trauma exposure can trigger negative sequelae (eg, distress, social estrangement), adaptation to trauma can result in new modes of thought and behavior that represent improvements from pretrauma status (ie, growth). 6, 7, [14] [15] [16] [17] [18] Although post-HSCT HRQOL has been the focus of many separate investigations, [19] [20] [21] [22] [23] [24] [25] [26] [27] our study extends this research in several respects. First, our study includes measures of post-traumatic growth and spiritual well-being in its assessment of post-HSCT outcomes and is thus able to provide a more comprehensive portrayal of the impact of HSCT. Second, our study includes a large sample (n Ͼ 500) of HSCT survivors drawn from 40 HSCT centers. Prior studies of post-HSCT HRQOL have included survivors from a single institution, or at most, several institutions. Few studies have included more than 300 survivors. Given that transplantation centers differ with regard to case mix and supportive services, the large multicenter nature of this study enhances the generalizability of our findings. Finally, this study collects HRQOL information from a matched, comparison group of healthy individuals. A healthy comparison (HC) group has been included in only one previous investigation of HRQOL in HSCT survivors 28, 29 ; that study included only 43 recipients of autologous HSCT for breast cancer and focused on a limited set of HRQOL end points. Other studies have compared survivors' HRQOL to those of population norms, 26 but such comparisons can be misleading if the norm group is dissimilar to the HSCT survivor group on critical variables such as age, sex, or education.
Inclusion of a matched, HC group enables the HRQOL status of HSCT survivors to be placed in its appropriate context, enabling a more precise determination of the impact of HSCT.
METHODS

Subjects and Procedures
All procedures were implemented after approval for use of human subjects from the local institutional review board of all participating transplantation centers. HSCT survivors who were potential participants at participating transplantation centers were identified from records of the International Bone Marrow Transplant Registry/Autologous Blood and Marrow Transplant Registry (IBMTR/ABMTR). Patients were eligible for the survivor group if they had HSCT at Ն 18 years of age, had a single allogeneic or autologous HSCT, were Ն 12 months post-HSCT for one of four malignant diseases (chronic myelogenous leukemia, acute leukemia, lymphoma, or breast cancer), were in continuous remission since HSCT, and were able to read and understand English.
Between March 2000 and September 2002, 2,447 individuals at 40 transplantation centers were identified from IBMTR/ ABMTR records as eligible for the survivor group. Patients meeting the first three eligibility criteria at each transplantation center were stratified by diagnosis, transplant type (autologous v allogeneic), years post-HSCT (Ͻ 5 v Ն 5 years), and intensity of pretransplantation cytotoxic treatment (low v high). A stratified list of eligible survivors at each center was used to select survivors randomly; each center contacted these survivors to determine interest in participation. If patients were interested, study eligibility was verified and consent forms were mailed or given to the survivor for signature, and returned to the HSCT center. Once written consent was received, the HSCT center forwarded contact information for that survivor to the Center on Outcomes, Research and Education (CORE) at Evanston Northwestern Healthcare Center (Evanston, IL). Research staff at CORE then contacted the survivor, scheduled a telephone interview, and mailed a packet of questionnaires for completion and return by mail. On completion of the telephone interview and questionnaire packet, clinical information was abstracted from IBMTR/ABMTR records. Specific information included date and type of initial cancer diagnosis and date and type of HSCT, including the nature of the donor relationship for allogeneic recipients. HSCT respondents were paid $20 for participation.
During the telephone interview, each member of the survivor group was asked to nominate three to five acquaintances, similar to them in age, education, and sex, to participate in an HC group. Eligibility criteria for the HC group were Ն 18 years of age; no history of HSCT or malignant disease; matched on sex, age (Ϯ 5 years), partner status (partnered v not partnered), and education (Ϯ 2 years) with a member of the survivor group; ability to read and understand English; and neither involved in providing care to the HSCT survivor after their HSCT nor profoundly emotionally affected by the survivor's HSCT experience.
Using this approach, 1,179 potential participants in the HC group were identified. If an HSCT survivor nominated more than one individual for the HC group, one was chosen at random and contacted by telephone by CORE staff. Study eligibility was confirmed and study procedures described. Those interested in participation were mailed consent forms for completion and return by mail. On receipt of a signed consent form, CORE staff contacted the individual by telephone, scheduled a telephone interview, and mailed a set of questionnaires for completion and return by mail. If the first individual contacted did not meet eligibility criteria or was not interested in participation, another individual was randomly selected from the nominees provided by the HSCT survivor. If no match could be found from the list of acquaintances furnished by the HSCT survivor, then a potential match was selected from the larger, unused pool of acquaintances furnished by the survivor group as a whole. This process was repeated until a match was found for every third member of the HSCT survivor group. HC respondents were paid $20 for participation.
Study Measures
Study measures assessed various domains including demographic, growth and spiritual well-being, general health perceptions, psychological adjustment, physical functioning, and social functioning. Administration of the entire set of study measures was about equally divided between a telephone interview and a questionnaire packet. With only minor exceptions, the survivor and HC groups completed identical study measures in the telephone interview and questionnaire packet.
Demographic information. Information obtained included age, race, marital status, education, and annual household income.
General health perception. Measures included the general health perception subscale of the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36-GH) 30 and the Perceived Health Questionnaire (PHQ). 6 The PHQ obtains separate ratings of current health, past health, and health of a typical person of the same age as the participant using a 10-point Likert scale with end points labeled poor health and excellent health. Ratings of past health for the survivor group were made with reference to their health before cancer diagnosis. For the HC group, ratings of past health were made with reference to a point in time corresponding to cancer diagnosis for their matched counterpart in the survivor group. 6 Two PHQ indices were computed. PHQ-Comparative Health was defined as the difference between ratings of current health and health of a typical person, whereas PHQ-Health Change was defined as the difference between ratings of current health and past health. Negative values for the Comparative Health and Health Change indices thus indicate current health is poorer than the health of a typical person and poorer than prior health, respectively.
Psychological adjustment. Measures included the Trait Anxiety subscale of the Spielberger State-Trait Anxiety Inventory (STAI-Trait), 31 the mental health subscale of the SF-36 (SF-36-MH), 30 and the Center for Epidemiologic Studies Depression Scale (CES-D). 32 The CES-D yields a total score and a dichotomous index of likely cases of clinically significant depressive symptoms based on a cutoff score of Ն 16. 33 Physical functioning. Measures included the Physical Functioning (SF-36-PF) and Pain (SF-36-Pain) subscales of the SF-36, 30 the Physical Well-Being subscale of the Functional Assessment of Cancer Therapy scale (FACT-PWB), 34 the Functional Assessment of Cancer Illness Therapy Fatigue subscale (FACIT-Fatigue), 35 the Medical Outcomes Study Sexual Problems (MOS-Sex) 36 and Sleep Problems (MOS-Sleep) 37 scales, and the Alertness Behavior subscale of the Sickness Impact Profile (SIP-AB). 38 The SIP is a measure of illness-related functional status. Specifically, the SIP-AB subscale is a measure of mild to moderate cognitive dysfunction and consists of 10 items assessing the presence of difficulties in memory, attention, concentration, and cognitive processing. It has been used in prior re-search examining cognitive dysfunction in survivors of allogeneic marrow transplantation. 39 Social functioning. Measures included the Social Functioning subscale of the SF-36 (SF-36-SF), 30 the Medical Outcomes Study Family Functioning scale (MOS-Family), 40 and total scores on the Duke-University of North Carolina Social Support scale 41 and University of California, Los Angeles Loneliness scale. 42 Respondents with a current partner completed the Dyadic Adjustment Scale (DAS). 43 The DAS consists of 32 items and is a widely used measure of satisfaction and adjustment in marital or committed couple relationships. [44] [45] The DAS yields a total score and subscale scores for Consensus, Affectional Expression, Cohesion, and Satisfaction.
Growth or spiritual-well being. Measures included the Posttraumatic Growth Inventory (PTGI) 46 and the Spiritual Well-Being subscale of the Functional Assessment of Cancer Illness Therapy scale (FACIT-Sp). 47 The PTGI assesses growth or benefits after a specific traumatic event. For the survivor group, the PTGI was keyed to "as a result of having had cancer or cancer treatment such as a blood or marrow transplant." As in previous research investigating positive psychosocial change 6 or post-traumatic growth 10 after cancer diagnosis and treatment, the HC group completed the PTGI with reference to change occurring over the same span of time since cancer diagnosis for their matched counterpart in the survivor group. This enables identification of the extent of reported positive change or growth attributable to the cancer experience as opposed to the simple passage of time. Total scores were calculated for both the PTGI and FACIT-Sp.
Statistical Analysis
For each of our six outcome clusters, a multivariate analysis of variance (MANOVA) was conducted with scale and subscale scores within each cluster used as dependent variables. Group (survivor or HC), sex, and education (three levels) were included as the independent variables in the model for each outcome cluster. For outcome clusters yielding a significant multivariate group effect, univariate (analysis of variance [ANOVA]) models subsequently were fit to each dependent variable within that cluster, with sex and education used as covariates. The studentized residuals of these models were studied for assumption violations. The criterion for statistical significance was .05.
RESULTS
A flow chart summarizing recruitment of HSCT survivors is shown in Fig 1. A total of 2,447 potentially eligible survivors were identified from IBMTR/ABMTR records; 1,946 were randomly selected for potential study enrollment. Of these, 295 were ineligible, primarily due to death (n ϭ 133) or disease relapse (n ϭ 134), and contact information was unavailable for 262. An attempt was made to contact the remaining 1,399 survivors; contact was made with 960 survivors. Of these, 118 declined participation and 138 provided verbal consent but did not return a consent form. The remaining 704 HSCT survivors (73.3% of eligible survivors successfully contacted) provided written consent. Of these, 42 were withdrawn from the study for various reasons including voluntary withdrawal (n ϭ 16), study ineligibility, (n ϭ 12), or loss to follow-up (n ϭ 10). Of the remaining 662, 636 completed the interview and questionnaires, 23 completed only the interview, and three completed only questionnaires. Survivors completing both portions of the study were compared with those completing only one portion on demographic, clinical, and psychosocial variables, and few differences emerged. Thus all 662 respondents were retained in the survivor group in all analyses. Tables 1 and 2 list clinical and demographic characteristics for the survivor group.
A total of 1,179 acquaintances were nominated for the HC group. Of these, 631 were selected for contact and screening for eligibility, with 177 ultimately contacted and deemed eligible. Of these 177 study eligible individuals, 159 provided written consent (90%). Of these, 151 completed the interview and questionnaires, five completed only questionnaires, and two completed only the interview. All 158 respondents were retained as the HC group. Table 2 lists demographic characteristics for the HC group. Comparison of the survivor and HC groups found no differences for age (t 816 ϭ 1.09; not significant [ns]), sex ( 2 1 ϭ 3.13; ns), or race or ethnicity ( 2 1 ϭ 1.73; ns). The two groups did differ on annual income ( 2 4 ϭ 13.07; P Ͻ .05) and current partner status ( 2 1 ϭ 13.40; P Ͻ .001), with the survivor group more likely to be single and report a lower income. There was a trend toward a difference in education ( 2 4 ϭ 9.36; P ϭ .053), with the survivor group demonstrating less education. Because differences in partner status may be a result of diagnosis and treatment, only education was used as a covariate in subsequent analyses.
Fifty-seven respondents did not complete enough items on one or more questionnaires to compute appropriate scale and subscale scores. Comparison of these 57 respondents with the remaining 763 respondents with complete questionnaire data suggested no differences on demographic and clinical variables. We thus considered missing data to be random. Multiple imputation methods were used to impute any missing data, and the last of five imputed datasets were used in all analyses.
Comparison of Survivor and HC Groups
Physical health. The physical health cluster consisted of four variables: the SF-36-GH subscale score and PHQ ratings of current health, health change, and comparative health. MANOVA results indicated a significant group effect (F ϭ 25.01; P Ͻ .001). Univariate ANOVAs revealed significant group effects for all four variables. The survivor group reported poorer SF-36-GH subscale scores, poorer PHQ ratings of current health, and viewed their current health as worse than a typical person their age and worse than their health before cancer diagnosis. Group means, SEs, and effect sizes for physical health variables are listed in Table 3 .
Physical functioning. The physical functioning cluster consisted of seven variables: scores on the SF-36-Pain and SF-36-PF subscales, MOS-Sexual and MOS-Sleep Problems scales, SIP-AB subscale, FACT-PWB subscale, and the FACIT-Fatigue scale. MANOVA results indicated a significant group effect (F ϭ 12.35; P Ͻ .001). Univariate ANOVAs revealed significant group effects for all seven variables. The survivor group reported more sleep and sexual problems, poorer physical functioning (SF-36) and well-being (FACT), greater fatigue (FACIT), more pain (SF-36), and more cognitive dysfunction (SIP). Group means, SEs, and effect sizes for physical functioning variables are listed in Table 3 .
Psychological adjustment. The psychological adjustment cluster consisted of three variables: CES-D, STAI-Trait, and SF-36-MH subscale scores. MANOVA results indicated a significant group effect (F ϭ 15.10; P Ͻ .001). Univariate ANOVAs revealed significant group effects for all variables. The survivor group reported more depressive symptoms, trait anxiety, and poorer mental health. Group means, SEs, and effect sizes for psychological adjustment variables are listed in Table 3 .
The proportion of potentially clinically significant cases of depressive symptoms in the survivor and HC groups was compared using 2 test. Using the CES-D cutoff score of Ն 16 to define cases, the proportion of cases in the survivor group (30%) was greater than in the HC group (8%; P Ͻ .0001). 
‫ء‬
Social functioning. The social functioning cluster consisted of four variables: scores on the DUKE-SS; MOS-Family Functioning; University of California Los Angeles Loneliness scales; and the SF-36-SF subscale. MANOVA results indicated a significant group effect (F ϭ 5.54; P Ͻ .001). Univariate ANOVAs indicated a significant group effect for SF-36-SF scores (P Ͻ .001), with the survivor group reporting poorer social functioning. Group means, SEs, and effect sizes for social functioning variables are listed in Table 3 .
Group differences in social functioning were also identified by examining the four subscale scores on the DAS. Analyses were based on 601 respondents (n ϭ 129 for HC group; n ϭ 472 for survivor group) who reported a current partner. MANOVA analysis indicated a significant group effect (F ϭ 2.89; P Ͻ .05). Univariate ANOVAs indicated significant group effects for the Consensus, Satisfaction, and Affectional Expression subscales (all P Ͻ 0.01). The survivor group reported less consensus, less satisfaction, and less affectional ex-pression in their marital or partner relationship. Group means, SEs, and effect sizes for the DAS subscales are listed in Table 4 .
Growth and spiritual well-being. This cluster consisted of total scores for the PTGI and FACIT-Sp scales. MANOVA analysis yielded a significant group effect (F ϭ 17.54; P Ͻ .001). Univariate ANOVAs indicated a significant group effect for PTGI score (P Ͻ .001), with the survivor group reporting more growth. The group effect for FACIT-Sp scores narrowly missed statistical significance (P ϭ .054), with the survivor group reporting poorer spiritual well-being. Group means, SEs, and effect sizes for growth or spiritual well-being variables are listed in Table 3 .
DISCUSSION
Results provide clear evidence that the experience of HSCT has a wide-ranging, longstanding, and profound impact, both positive and negative, on HSCT recipients. The impact was wide ranging because significant multivariate differences between the survivor and HC groups were evident for each of our six outcome clusters. The impact of HSCT was longstanding because group differences were evident even though our survivors were assessed a median of 6.6 years post-HSCT. Finally, the impact of HSCT was profound because the mean effect size across our 24 individual outcome variables exceeded one third of a standard deviation ([SD]mean, 0.36 SD), which is an effect size often considered clinically meaningful or important. [48] [49] [50] Study results were remarkable for their consistency. HSCT survivors reported a consistent pattern of deficits on a spectrum of commonly used indices of HRQOL, spanning domains of physical, psychological, social, and dyadic functioning while simultaneously reporting enhanced status on the PTGI, an index of growth across psychological, interpersonal, and spiritual domains. These findings are not as paradoxical as they seem. Theoretical views of adaptation to traumatic stressors emphasize the dual potential for negative (eg, distress) and positive (eg, growth) outcomes. 6,14-16 Because of its aggressive nature and the life-threatening context in which it occurs, HSCT recipients are likely to experience it as a traumatic stressor. 8 Thus, the potential for post-traumatic growth is high in HSCT recipients. Combined with the potential for a spectrum of debilitating physical late effects 51-54 and the ever-present risk of recurrence or diagnosis of a second malignancy, [55] [56] [57] it is not surprising that HSCT survivors report deficits in HRQOL while simultaneously reporting positive psychological, interpersonal, and spiritual change (ie, growth). Of course, there are likely limits to this juxtaposition of positive and negative outcomes in HSCT recipients. On one hand, trauma adaptation theory would suggest recipients who did not regard their HSCT experience as sufficiently traumatic or life threatening are unlikely to report growth outcomes. Given that we did not assess whether recipients' perceived their HSCT experience as traumatic or threatening, we were unable to test this hypothesis. On the other hand, recipients who are severely traumatized by their experience and are plagued by severe deficits in physical, psychological, and social functioning are also unlikely to report growth outcomes.
Given the permanence of many physical late effects attributed to HSCT and the present risk for recurrence and diagnosis of a second malignancy, it is not surprising that HSCT survivors continued to report HRQOL deficits many years after HSCT. Noteworthy, however, was that HSCT survivors also reported more positive or growth outcomes many years after HSCT. Correlational analyses found no significant relationship between time post-HSCT and PTGI total score. Although the cross-sectional study design limits conclusions about the temporal trajectory of such positive growth outcomes, we believe our data strongly suggest such outcomes are not simply ephemeral. Although we hesitate to conclude HSCT is associated with permanent psychological growth, our data do suggest that positive outcomes continue to be reported many years after transplantation.
The mean effect size across all 24 of our outcome indices was 0.36 SD units, a medium effect size. 58 This effect size is in the 0.3 to 0.5 SD range, which is often considered a clinically important or meaningful difference. [48] [49] [50] Although it is impressive, this effect size obscures differences in effect size across outcome clusters and across variables within clusters. Specifically, the survivor and HC groups differed most on the physical health (mean effect size, 0.47 SD) and physical functioning clusters (mean effect size, 0.46 SD), while differing least on social functioning (mean effect size, 0.18 SD) and dyadic adjustment (mean effect size, 0.27 SD) clusters. Although differences on the psychological adjustment (mean effect size, 0.39 SD) and growth and spiritual wellbeing (mean effect size, 0.30 SD) clusters fell in between, the mean effect size for both these clusters also qualified as clinically important or meaningful. Using Cohen's effect size criteria, 58 one might conclude that the impact of HSCT is medium to large in the physical domain, medium in the psychological domain, and medium to small in the social domain. Furthermore, within our outcome clusters, certain variables yielded greater discrimination between the survivor and HC groups. Applying the effect size criterion of 0.3 to 0.5 SD noted above, group differences on 15 of 24 outcome variables would be considered clinically meaningful or important. All six of our outcome clusters are represented among these 15 variables, suggesting the breadth and depth of the impact of HSCT on HRQOL. Again, the adverse impact of HSCT appears to be most profound in the physical health and physical functioning outcome clusters, with effect sizes for nine of 11 variables in these clusters qualifying as meaningful or important differences. Conversely, the mean difference between the survivor and HC groups for PTGI total score also exceeded 0.3 SD, suggesting the growth reported by HSCT survivors was not only statistically significant but also clinically important or meaningful.
Approximately Our findings also suggested specific outcome indices that appeared to be relatively less affected by HSCT. All three of these indices fell within the social functioning cluster and included the MOS-Family Function (effect size, 0.08 SD), DUKE-Social Support (effect size, 0.10 SD), and University of California Los Angeles Loneliness Scales (effect size, 0.14 SD). Although group differences were not statistically significant, the group means for all three variables suggested poorer status in the survivor group. Thus, the pattern of means is consistent with the significant multivariate effect obtained for the social functioning outcome cluster and the significant univariate effect found for the SF-36-SF variable. It is interesting to note that although no group difference emerged on our family functioning measure (ie, MOS-Family Function), significant multivariate and univariate group effects emerged for our dyadic adjustment cluster. Thus, HSCT appears to have the strongest adverse impact on the most intimate of interpersonal relationships-that between the survivor and his or her partner. The impact of HSCT on other social relationships is less clear. Although family functioning did not differ between the survivor and HC groups, these two groups did differ with regard to MOS-Social Function scores.
The HSCT experience also appeared to have a relatively minimal impact on spiritual well-being; the mean effect size for the FACIT-Sp subscale was 0.17. Interestingly, the direction of effect was toward poorer spiritual well-being in the survivor group. Given that the univariate test of differences between the survivor and HC groups for this variable narrowly failed to meet our .05 criterion of statistical significance (P ϭ .054), caution in interpreting this finding is warranted. Although enhanced spirituality is often cited as a benefit of the cancer experience, our data did not support this assertion in the HSCT context. Because spirituality and spiritual well-being are difficult concepts to assess, additional investigation of the impact of the HSCT experience in these areas is warranted. Coupled with our finding of poorer dyadic adjustment in HSCT survivors, and contrasted with our finding of greater post-traumatic growth in HSCT survivors, our results suggest growth and enhanced well-being are complex phenomena in the HSCT setting.
Prior research examining HRQOL and other nonmedical outcomes after HSCT suffers from one or more methodologic and conceptual shortcomings, including small, unrepresentative samples; lack of suitable controls; limited length of follow-up; less than comprehensive assessment of HRQOL; and a failure to assess less traditional, yet important outcomes such as growth and spiritual well-being. The methodologic and conceptual strength of our study is evident when judged against this background because our study addresses each of these shortcomings. More specifically, this study includes a large number of HSCT survivors recruited from multiple transplantation centers, used a comprehensive set of outcome indices (including indices of growth and spiritual well-being), and collected data from a matched control group. No prior study of post-HSCT HRQOL indicated this set of significant strengths.
Weaknesses in our study must be acknowledged. The study is cross-sectional and limits our ability to draw inferences about the temporal trajectory of post-HSCT outcomes. In addition, our peer-nomination approach to recruitment of the HC group is not the strongest approach to recruitment of a representative control group. Although we did not use a population-based recruitment strategy (eg, random digit dialing), the sheer magnitude of group differences evidenced suggests our results should not be discounted on this basis alone.
In conclusion, our data clearly indicate disease-free HSCT survivors are, in general, profoundly different from healthy controls. However, the specific manner in which HSCT survivors differ defies easy categorization. Because HSCT survivors evidence deficits across a spectrum of physical, psychological, and social outcomes, it cannot be claimed that HSCT results in a full restoration of health. On the other hand, HSCT survivors evidence improved health in certain respects, specifically those suggestive of growth. Admittedly, our lack of prospective data precludes attribution of these differences strictly to HSCT. Differences between our survivor and HC groups could have been present before HSCT and might be attributable to the diagnosis and treatment of malignant disease, rather than HSCT, per se. Although possible, we suggest this is largely irrelevant. The critical end result is that HSCT survivors are likely to be profoundly altered, perhaps permanently, by their experience. This has implications for the clinical management of HSCT survivors to achieve optimal restoration of health and functioning.
In addition to justifying continued modification of the HSCT procedure to maximize both disease and HRQOL outcomes, our data suggest supportive care is essential beyond the acute phase of transplantation. Continued monitoring of HRQOL is critical because it can identify deficits in need of remediation. Use of an instrument specifically designed to assess HRQOL rehabilitation needs in the oncology setting, such as the CARES-SF, might be particularly useful in this regard. 62 Furthermore, although psychological, interpersonal, and spiritual growth should never be expected, our data suggest the potential for growth after HSCT is clearly present. Given the traumatic, potentially life-threatening nature of the transplantation experience, the HSCT setting might be an ideal environment for incorporating interventions into routine supportive care that might enhance psychological and interpersonal growth in HSCT survivors. Enhanced growth and benefit-finding have been demonstrated in cancer patients and survivors participating in a variety of interventions, including cognitive-existential group psychotherapy, 63 cognitivebehavioral stress management, 64 and expressive writing. 65 Adaptation of these interventions to the HSCT setting, either in whole or part, to enhance growth and benefit finding in HSCT survivors is likely possible and should serve as a significant goal for future research.
Finally, our results have implications for the pre-HSCT consent process. Most HSCT candidates anticipate a successful transplantation will result in a return to normal, with normal defined as restoration to pre-illness functioning. 66 Failure to meet this expectation has been linked to poorer psychological adjustment in HSCT survivors. 66 Given that a full restoration of health is unlikely in the majority of HSCT recipients, it is critical to communicate this during the pre-HSCT consent process and to continue to reinforce specific information presented during the consent process and encourage realistic expectations for post-HSCT functioning throughout the post-HSCT recovery period. In this regard, informed consent might best be viewed not as a discrete pretransplantation event but as a continuing process that unfolds over time as HSCT recipients recognize and confront new HRQOL concerns during the recovery process. 67 ■ ■ ■
